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ABS'TRACT 


he overall purpose of this study is to present 
appropriate comparative data on major DOD contractors anc to 
evaluate their profitability during the period 1980-1964, The 
Study is structured to examine two principal research 
questions es they apply to a sample of 49 prime DOD 
M@emeractors. the First examines profitability from tne macro 
level, i.e. the derense industry taken as a whole. The second 
involves an analysis of Several defenSe contractors at tne 
“mero level, i.e. individual firms and specific business 
Seyments. The study includes a discussion of the defense 
perspective of the 1980's, an historical summary of DOD 
defense policy, a review of profit Studies, anc a Summary of 
selected financial data. ‘The study's main conclusions are 
Beemer Ol) tiie Desis of the protitability messures selected anu 
Mene period 1980-1984, DUD prime contractors were (1) more 
profituable tran tic1r ¿ire-sized commercial oriented 
competitors and (2) on both an aggregáte and Segment basis, 
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I. INTRODUCTION 


Since the early part ot the nineteen sixties tnere have 
been many discussions and numerous studies completed on the 
profits attained py major government contractors. the press 
is alive with many new discoveries of seemingly overpriced 
items purchased “blindly” by the Defense Department. ‘ine view 
of many is that the prime defense contractors are taking 
undue advantage ot their positions, leaving the Department of 
Defense and the taxpayers to carry tne burden of the 
COL POrationS foros: mh 

The issue of profitablilty cf those corporation MS 
Supply the government with the goods and services to Support 
tne national defense 1S a crucial anu controversial! onc ikea 
due regard to the risk factor, if the profits gained on 
government business are hiyner than tnose yéined in the 
private sector, the government 1S wasting resources. 
Conversely, if tne profits are sigais slo p I Ko 
government contracting business, tnen the major CcContracctom. 
will seek otner markets, and the quelity and availability "of 
the necessary defense supplies will be adversely affected. 

Despite the many profitability studies tnat lave been 
done, there seems to be little ayreement on whether or not 
the major defense contractors are reaping greater, eyuel, or 
lesser returns on pusiness than the corporations engayed 


solely in the private marketplace. 1 RB 2 GD LOS 


uncertalnty, a further step into the profitability dimension 
was taken that will clarify some of the confusion in this 
meee The overall purpose of this study ls to present 
appropriate comparative data on DOD contractors and to 
evaluate their profitability. Ywo important disclaimers are 
in order. First the research objectives and comparisons are 
focused on presentation of objective, quantitative tinenucial 
data. There is no attempt to determine, on a Qualitative 
Oasis, the reaSoOnaDleness or adeyuacy ot profits. second, 
this study has relied on published accounting data 
Eermougnout, particularly as tney reflect the aliocation ot 
costs, and no attempt is made to analyze the quality of 
reported earnings. while data Sources anc their limitations 
are addressed in detail in Chapter II, the study hinges on 
the presumpcion that reported costS are properly allocéted 
and accurately classified. Allocation distortions with 
Mec Co VOD Contracting will tena to increaSe DUD Contract 
costs and reduce profits. In general, comparisons will be 
mess pronounced. A full discussion of the quality of earnings 
is thus beyond the scope of tnis thesis. 

li SEudy was structured Eo examine two principal 
research questions. The first examines profitability rrom the 
Wasro level, i.e., the defense industry taken as a wnole. ‘tie 
second question takes a closer look at several defense 
S e CeO at tile micro level, 1.€., individual firms ance 


specitic business segments wittin those firms. Botn questions 


are addressed in the Same time frame to facilitate 
comparisons and to serve as reference points for possible 
replication or further study. Whether this period of study, 
Írom 196 through 194, is representative of future trends, 
valuable in illuminating previous ones or merely an anomaly 
is only speculation and the proper focus of future research. 


l. What is the relative profitability of firms doiny 
business with the government? 


in the first question, a traditional approach is taken in 
comparing profitability by ™iGentiftying the wconpanies ams 
rely heavily on DOD contracts and comparing thelr returns to 
some base level. Directly related to and a Subset of the 
question of profitability is the question of the risks 
involved in depending on government contracts for a 
Significant portion oC iPro DESE 

2. tlow do profits of the cefense-oriented Seyments (96 
percent or greater of sales to DOD) within 13 prime 

Department of Detense contractors compare to the 

corporate segments principally involved in private 

markets? 

The second ygueStion reyuires disentangling business 
Segments so that those segments principally engaged in 
Supplying JUL may be compared wicn the other Seyments of the 
corporation wnich rely more extensively on tne private 
Sector. in addition to canes dera Ny 
comparisons, government/DOD segments are pooled and compared 
With the private sector Segments on an intercompany basis. 

Lach of the research questions is addressed Separately, 


Question l in. Chapter IV and Vuestro EN 


lü 


A. DEFENSE PERSPECTIVE OF THE 1980's 

The 1980's provide an interesting, albeit unusual, 
time frame to study defense contractors. The growth of 
national defense spending under a pro-defense President might 
Suggest a favorable business environment for defense 
contractors. However, the increases in defense Spending must 
be quantified and put in perspective, i.e. in terms of Gross 
National Product (GNP), the national budget, and chanyes 1n 
@ tal DOD contract awards {Ref. 1: Secs. 5 and 6]. Table l 
grovides these summary data. 

AS a percent of GNP, national defense budget authority 
has seen minor fluctuations but nas averaged 5.84 percent 
during the period 1980-1584. sy comparison, during the 
previous 5 year period, tne averaye was 5.16 percent. 

in 1966, national defense's snare of total budget 
authorityl was 21.2 percent. In 1984, it had grown to 25 
percent and is projected to increase to nearly 33 percent by 
1953. Outlays? (in current doilars) for Wational aefense have 
increasea 74 percent over the 1960-1954 period, compared to a 
49 percent increase in tne 1975-16€8J period. 

From the defense contractors’ point of view, the 


Principal interest 1S how nuch of the increase in detense 


ee ! | , 

Buayet authority iS appropriated eacn year by Conyress 
and represents funding that will be Spent over a subsequent 
Neal Or period of years. 


2 | s 
PUCmeemolulayseate tie dollars that are actually spent 
Byean agency during the fiscal year. 


T 


Spending is allocated to prime contracts for goods and 
Services. A review of DOD prime contract awards during tne 
period reveals that allocation of the national defense budget 
authority to prime contracts has remained nearly constant 
(50-54 percent). AS a percentage of outlays, prime contracts 


nave ranged from 57-63 percent. 


TABLE 1 
DEFENSE SPENDING IN PERSPECTIVE: 1980-1064 
(billions of currendo llars) 


EY ow PY 01 r Y 02 e FY ses 
GNP 25758 200 59 3046.0 A 35 8951 
TUVAL S S: a 01 25 SEA 94 / 
BUDGET 
AO Tio. bien 
DEFENSE 143.6 Log 2G 2D 245.0 25 
BUDGET 


AUTHOR ax 


DEFENSE Deus 157 roo 2 ee) 22 4 
OUTLAYS 
PRIME Doe) Oc 97.4 A MZ ISO 


CONTRACTS 
Source: VE£ice of Management end Budget, Historic: Tm DERE 


budget of tne United States Government riscaeal yari os 
washington, OCR iTS 


in terms of GNP, Share of nacion TEE EE an aol ala 


value of prime contracts let by the DUD, the size of tne DoD 


ple" has increased dramatically in the 1900's. A cleat 
upward trend has been established, and it is against this 


Daicrdrop that this study must see wo ce 
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bee THE DOD PIE 

Piwcctucyigommumemeroritability of corporations, tne 
question of the present and projected future demand for the 
Products plays a significant part in tne overall evaluation. 
With the Department of Defense prime contractors, a wary eye 
has been cast toward the longevity of the customer and 
Supplier relationship. This can be seen in the financial 
reports of DUD-oriented Firms where a caution is included 
enc erning the possible termination of the long term 
Contracts at the convenience of the yovernment. snese 
statements are usually followed by affirmations about the 
Protection provisions covering costs incurred as well as tne 
payment of any applicable fees or profits. Even with the 
threat of possible termination?, there are many companies 
vying for a piece of the defense market "pie." 

Within the short time frame of this study, which 
admittedly covers the defense buildup of tne eigiities, tne 
Seeeigacion OL prime contract dollars has risen from $75.0 
Main tiscal year 1980 to $133.6 billion in fiscal year 
13504 [Ref. 35], an increase of 57 percent. tigure l shows the 
increase of defense contracts in relation to the increase of 


Miimm@atcional budget authority. 


Peete ronts DuDblistiied by tno U. S. Department of 
eer ense, Directorate for Information, Operations and Reports 
(Lor), terminaetions for the past Live years nave averoyed .b 
percent of the total value of contracts awarded [Ref 2j. 
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Figure l. Defense Contracts and the National Budget 


1984 





The source used for information concerning tne aan 
size and the recipients of the major portion of the 
Department of Defense contracts is the DOD Directorate for 
Information, Operations, and Reports (DIOR) publication 
entitled 100 Companies Receiving the Largest Dollar:of Prime 
Contract Awards (Top 199) which is further described in 
Chapter II. The following are pertinent facts concerning tne 
Top lvw suminary data as they apply to this study. Selection 
of companies for study is explained in Chapter III. 

(1) Prior to 1983, the companies listed were for prime 


contracts awarded in excess of $19,909. Since 1983 the 
listing is for contracts wii he eeoa 5 oo 
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(2) The 109 companies listed each year have received 
between 65 percent and 74 percent of the total volume 
of awarded contracts. 


(3) In the five years studied, fifty four companies 
consistently appeared each year. 


(4) The forty nine companies that were selected for stucy 
From the fifty four received between 49 percent and 54 
Percent of the total contract awards. 

(5) Over the period covered in this study, an average of 
17 companies per year were added and subtracted from 
the list of 160. 

Me ummary, them@ipie’s” largest pieces are obligated in 
Single and multi-year contracts and are repeatedly won by a 
Permect few. Dhe remaining portions» age Sought and won by 


companies which are not included in the "op 166" on a 


Sensistent basis. 


Cs PROBLEMS IN STUDYING PROFIT 
L Definicions 

Because the term "profit" may be uSed anc interkrecea 
differently by economists, accountants, corporate finencial 
Seeicers, l@nders, government contracting officers, and 
mederdal agencies, its definition is of primary importance. In 
Mao Study, profit is defined as the «¿mount of gross revenues 
that remain after deduction of all costs, expenses, interest, 
Ia es. limerefore, “profit”, "net profit”, ana “net 
income" are considered synonymous. “Operating profit" is 
defined aS earnings before interest and taxes. 

Profit is yenerally related to some other financial 


Measure (i.e. Sales, Shureholder's equity, total 


Q 
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capitalization etc.) and expressed as a percentage . This 
percentage, with profit as tne numerator and another 
financial measure as the denominator, provides the profit 
"rate" or "return" on a specific Dasem Ine denomina oa 
"base” is critical in measuring profitability, fLomerougimia, 
different conclusions can be reached using the same numerator 
over different denominators. 

In this study, "net worth” and "sales" ars e cia 
the bases in the profit equations (specific reasons for using 
net worth follow in this section and for using Sales In 
Chapter V). fhe definition of net worth is important, ren 
tnere are many financial information sources that aia 
the treatment of its components. For this study, "net worth" 
includes all capital stock (less preferred stock tlac ear aice 
mandatory redemption restrictions or is outside the company's 
control), surplus, and retained earnings. 

2. Selection of a Profit Measure 

A number of profit measures have been used in 
studying defense contractors. While no one measure has gained 
unlvercsal acceptance, net income divided by net wortn was 
selected as the comparative measure because of tne following 
reasons: 

A. it precludes the@distoreven tinereactuer eich Sery 1 noes 
account for government-furnisned plant, property, and 
equigment. 

E over time, significant changes erom a e or oo pio s 


financial structure will ultimately be retlected in ats 
net worth. 


Co. to enable comparisons with the principal profit studies 
completed in the past that have used tnis particular 
measure as a profitability baseline. 

D. because net worth is an important statement of the long 
enn financial nealth of a company to its ee ee tS 
and potential investors. 

3. DOD-specific Problems 

There exist several peculiarities in studying DUD and 
its contractors which have a measurable effect on annual 
data. To reduce these annual variations within Specific 
firms, most of the data in this study nas been "aggregated" 
Or grouped togetner. Individual firms’ Financial data nave 
been added to those of other firms and a mean or averaye 
obtained. This is useful in comparing corporate behavior 
because the mean or average represents a group of firms 
Viewed as a single entity. Throughout the study, aggregated 
data will be identified by the use of means and/or the actual 
number of data elements included in a group. Unless 
otherwise noted, all data refer to the specific period of 
this study, 198-1984. 

dar Timing- 

A Lundamental problem in Studying contractors is 

Eiemtime dimension. DOD reports conform to the federal fiscal 
Pee te€-d., October 1- Septemper 30). “nis can create a 
miming difference for a corporation that is awarded a major 
seme pact In theweflrSteduarter ofa Liscal year, files 
calendar year~end reports to tne SEC and ends its corporate 


year on 3u June the following year. The resulting distortion 


E7 


in data is apparent on an annual basis. For example, in 1982, 
DOD reported contract awards to a firm that exceeded the 
firm's total sales as reported at year end. This can be 
traced to two factors. First, the FY83 DOD contract awards 
represented multi~year procurement and second, tne firm's 
financial reports recognized only the initial year's 
revenues. However, by using aggregate data, such l1solated 
annual distortions have been minimized. 
b. Non-DOD Government Concraccs. 
Annually, DOD discloses both the dollar value and 

the specific firms awarded prime contracte miner. me 
However, many of the contractors listed are awarded 
additional government contracts that are not includea in tne 
DOD figures. This is apparent when specific business 
segments are examined in Chapter V. All of the firms SCU TESS 
are segmented by product, business line, or major customers 
and teport revenues and expenses on tnat basis. Generally, 
DOD and non-DUD government contracts are lumped together in 
finencial sayas s and labelled “government Work = ov v u 
because the proportion of non-DOD government work 15s 
relatively insignificant, DUD work remains valid as a proxy 
for total yovernment Work, 

For example, one of the primary non-DOD government agencies 
that awards contracts to a number of the firms Studicd 1S tne 
Natlonal Aeronautics and Space Administration (NASA). Ln 


terms of budget, NASA's total buaget authority has amounted 
to approximately 3 percent ot Dub's total each year. 


c. Miscellany. 

Many defense contractors actively participate in 
the Foreign Military Sales (FMS) program. FMS sales were 
included as government sales because DOD administers this 
program of Allied procurement. 

4. Summary 

Snap ene Study Of profit in the public or 

private sectors is inherently difficult because of 
definitions, selection of &n appropriate base, and tne 
variations in data reported by the financial information 
u COS. DUD contractors" profitability is further 
complicated by timing, treatment of non-DUD government 
Contracts, and the FMS program. 
D. HISTORICAL SURVEY OF PROFIT STUDIES 

The number of profit studies of DUD contractors completed 
during the last 20 years is considerable (tie Profit ‘76 
annotated bibliography includes 53 citations alone), altnough 
the majority were completed between 149600 - 1977. many of the 
Studies concentrated on the 1900'S Gnd were clearly SkKeweu by 
Co demands of military operations in Vietnam. Most recently, 
DOD has concluded an 18 monta study of Gefense contractors 
Elidt was released in August 1935 [Ref. 4], tne first such 
So merenensliyo study since Protit "76 (Ref. 5]. 

eoit has not been a major topical subject for, the last 


ly years. Yiuere are isolated studies, ae moueSt number of 


GÇ 


journal articles, and less tnan a dozen known tneses on tne 


Subject. By far the most voluminous réparting om proiitsee= 
DUD contractors has been in the news media. Of all these 
various sources, the most useful to this reSearch effort have 
been the formal studies undertaken by the KAND Corporation, 
the Logistics Management Institute (LMI), Government 
Accounting Office (GAU), and the Department of Defense (DOD). 
Because of the detailed methodologies, breadth of data, ana 
bibliographies, the studies in this group are consiaered 
"baseline" works. A second group of studies primarily 
represent critical analyses of the baseline Studies, otten 
"borrowing" the data ana methodology of the primary 
researchers. 

Nhlle the mechoqology of the baseline studies is of 
continuing interest to future reSearchers, tne major 
Conclusions of the studies are important for two reasons. 
First they provide the historical context in which to view 
changes in DOD profit policy. Second, the conclusions lacx 
any general consensus. They either "prove" that DOD 
contractors Operate in afi environment of low risks enc 
profits or high risks and low profits. Tnere’s little ingame 
wey of middle ground. while tnis polarization is e¿xayyer ana 
there is no single study whose conclusions are universially 
accepted. The studies vary significantly in Ilevel cr 
objectivity, Size of data base, and Mosc m on C ane 
profit meaSure 1tself. Moge olcen than norr ee onc ee 


become a product of the specific profit measures established 
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at the outset 


these studies. 
percentaye of 
total capital 


leverage, and 


of the study. Among the measures included in 
were profits as a percentage of sales, as a 
shareholder's equity, and as a percentage of 
invested. Various assessments of risk, debt 


capital turnover also distinguish the studies. 


The following key events and studies are helpful in 


understanding 


the evolution of DOD profit policy and the 


relationship of a monopsonist DOD to its industrial base. 


This survey is not all-inclusive but merely representative of 


he main policy currents: 


DATE 


19354 


EMI STUDY 

fne Vinson-Trammell Act was passed to limit 
profits on the construction of naval ships and 
alre rores It regqulred cacimeeontcractor co 
return all profits that exceeded 14 percent of 
POSE pres LOr SNip Contracts and 
Deren o e coca concract price tor 
aircraft contracts. Passed in tne ware of 
post-war profit scandals, this statute 

nenes ceci S CE ONDE to “legislate” 
Profits: 

ene o ae One Oa a S es tablisned Es 
review war, Navy, and Maritime Commission 
contractor profits and empowered to reduce 
profits where they are "excessive". All 


SCOUtbaces Clee UL Uy. = Or More contalneu a 
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1962 


1964 


L95 


LOT 


“renegotiation clause" that could be invoked by 
the Department secretary. 

McClellan Hearings investigate widespread 
allegations of "profit pyramiding" of defense 
contractors and cheire UD=CcContr rac torn 
"Weighted Guidelines" were introduced for 


government contracting in answer to 


.Congressional charges of "profit pyramiding" 


and to prop up & sagging defense industry. The 
weighted guidelines were a cost~based formula 
that determined profit by a weighting scheme of 
65 percent allocated to cost, 30 percent 
allocated to cis«k, and 5 percent alleocatecume 
other. The weighted guidelines set a precedent 
for cost-baseo profits: 

A RAND study, Risk and tne Aerospace Rate of. 
Return [Ref. 6] , addressed tune question ol 
whether above average return on equity for 
Aerospace contractors was linked to above 
average risk exposure during the period 
1957-1964. ‘The study concluded that detense 
contractors’ return could not be ezplo po o 
the basis of risk alone. 

Prot. Murray Aeidenbaum publisnes Arms and tne 
American Economy: A Domestic Convergence 


Hypotnesis [ref. 7]. the Study cencivcgec. tia 


ZA 


o 


O, 


defense work profits (defined as a percentage 


of net worth) exceeded profits on similar 


commercial work. 


Logistics Management Institute (LMI) Defense 


Industry Profit Review was publisned in a 


series in 1967,1969 and 1974 (Ref. 8]. 


1967: 


1969: 


Lobe 


reported "downward" trend in defense 
business profitability with 
concorrent upward trend. in commercial 
proli bility-  MajJor indices 
included orofic as a percert ol: 
sales, equity investment, total 
investment and costs. 

sentinuation of 1967 study. Using 
profitability base Of Total Capital 
Investment (TCI concludes that 
defense profitability us percent of 
Cl is trending downward while the 
Sal merci Io oC Or lS trending Upward, 
and explained by, more compecition, 
aan I edl price contracts. 
based on 1958-1968 data and Supported 
jJ o aand Oo a nings. The study 
found tnat (1) defense business 
Siowed low average profits wnen 


compared to commercial business, (2) 


ES 


profit inequities exist due to 

differing capital requirements, and 

(3) defense contractors aré capable 

of competing in commercial markets. 
GAV Defense industryerrotit Study, [kef ui 
concluded that defense business profits were 
significantly lower than commercial business 
profits, using profits as a percentage of sales 
as the measure, in a survey of 74 major DOD 
contractors and a review of 146 DOD, NASA, and 
Coast Guard negotiated contracts Erom 
1964-1969. When profits were expressed as a 
percentage of equity capital and total capital 
investment, DOD contractors and commercial 
contractors were Similar. 


Aerospace industries of America Aerospace 


Profits vs. RiSks (7 = iret. 10) adaresses 


adequacy of profits in relation to risk. Prowse 
is expressed as a percentage of: sales, equity 
capital, and total capital investment. 

it conciuded on tne basis of perioag studied 
(1966-1969) that profit rates Dy any measu 
have callen ana are currently below rates for 
like commercial work, deSpite increaSed risk. 
Department of Defense (DUD) Profit '76 


study revealed that defense business was 
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1925 


cnaracterized by high risks and low 

Preoties. Lt led to DPC 76-3, the new profit 
Ponle LEO DOW in 19/6, that revised the 
weighted Guidelines to increase facilities 
investment and to increase potential profit by 
inclūsion of imputed cost of capital. 

DUD Defense Financial and Investment 

Review continues tne “Profit *76” methodology 
USAS Y > POS deed. 1t found that during tne 
period 1970-1979 defense profits were 
comparable to durable goods manufacturers. 
However, average defense profits during 
1984-1983 decreased slightly while profits ot 
durable goods manufacturers deteriorated 
dramatically. Ine study Concluded that defense 
business remained profitable because of (1) 
increased defense outlays and (2) decline in 
Inflation. tne study found that the current 
profit policy was basically sound and in need 


of only minor refinements. 


what has emerged from these primary studies is a wide 


wne of conclusions and little agreement on analytical 
techniques or research approach. Authorship has 
mmeateceaaly led to charges or bias and critical reaction by 


interest groups. Thus, an historical survey of profit stuales 
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is useful in studying Profit Coca monly, E 
sampling/selection techniques, statistical metnods, and 
selection of profit indices. In addition, studying the 
analyses of the major studies is helpful in avoiding the 
known pitfalls in this research field. 

Profit '76, [Ref. 5: pp C3-C4 included a list otr same 
profit study points that are particularly useful in designiny 
and formulating any study of defense contractors. = lioce 
guidelines have been modified to apply specifically to th 


Study and are shown below: 


l. Ubjectivity of the premises and methodologies 
a. what were the underlying assumptions? 
b. tere the assumptions justified? 
c. was a study approach taken that woulca 
eliminate/minimize blas? 


2. Representation of the Defense Industry in samples 
a. How were tne firms selectea? 
b. Are the firms representative of the defense 
population? 


3. Are statistical methods properly applied? 
a. Is data aygregation misleading? 
b. is the study period lony enough to determine 
accurate trends? 
C. Are data yualified by statistical results, ive. 
Standard deviation, means, confidence intervals? 


4. Do commercial versus deLense profits provide a 
valid basis for comparison? 
a. Are meaningful Segment comparisons drawn? 
b. Were profits of all seyments used in comparisons? 
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ii. lobe pAra 


Ideal source data are clear, concise, accurate, 
Standardized, readily available, and consistent. However such 
Ata rare difficult to obtain, considering the many different 
eecounting practices, reporting principles, and the various 
ITS of DOD contracts. The purpose of this chapter Is to 
identify and explain the selection of the data sources. 

In selecting sources for comparison of corporate 
Memeniclal Standing, the choices are fairly limited put of 
excellent quality. All are publicly available and fall into 
two basic categories: the primary sources (SEC form UR 
reports and the Department of Defense Directorate for 
Information, Operations and Reports leU Companies) and the 
Secondary sources (moody's handbook of Common Stocks, he 
Meee Line, and Fortune). 

Tae primary sources were used for determining tne prime 
Pemeractors, (luy Comipanies) and for Separating and examining 
the corporations' business segments (SEC luk reports). ‘The 
secondary sources were used to obtain standard financial 
information such as sales revenues, net income, operating 
Marg ins, and net worth. in the process of accumulating tne 
corporate financial information for analysis and comparison, 
a significant data base, included in the Appendices, was 
developed. ‘this data base, when used with the computer 


PeaciStical program, MinTTAB, provided tic means for 
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analyzing and testing the data acquired from the primary and 
secondary sources. Tnough initially labor intensive, the 
creation of a data base was well worth the effort, especially 
for repetitive hypothesis testing and regression analysis. In 
the remaining portion of this chapter, the use, impact and 
limitations of each of the data sources will be reviewed. 
A. SECURITIES AND EXCHANGE COMMISSION (SEC) 10K REPORTS 
The 10K reports were used for segregating, within a 
company, government business Írom private industry business 
and were primarily composed of the corporations‘ annual 
report and additional information required by tne Securities 
and Exchange Commission. With only general financial 
reporting guidelines provided by the Financial Accounting 
Standards Board (tAS8), the contractors £ollow many different 
accounting practices and report the data differently. rhis 
inconsistency in reporting materially affects the accuracy of 
tne data and hampers direct comparisons. 
Tnese differences came to light in attempting to extract 
tne business segment information for the development of a 
Statistical data base. Where some of the corporations clearly 
present the extent of the government business by seyments, 
others only provide percent of government business for the 
corporation as a whole. 
In che original formulation of the Goals et this Stumm. 
it was hoped that the segments could be separated showing 


sales, expenses and Profits alla lec o p oR s s N 


20 


eus tomers, either government or commercial. Such clear 
Separation was the exception ratner than the rule. So the 
original objective was modified by identifying the segments 
With 9% percent or greater of sales attributed to the 
government. This change accommodated the limitations imposed 
by the differences in financial reporting. 
er. PORTUNE 

Fortune [Ref. 11] was selected because of the annual 
evaluation of the 500 largest corporations in the United 
States. kanxed by total sales, the corporations are uiso 
amd by other financial indicators such as growth rate or 
Aral. return to investors. For the purposes of this study, 
the Fortune bU was selected as a comparative base on which 
to evaluate the performance of the prime Department of 
Meeensc contractors. The comparative measure used in this 
evaluation is the net income as a percent of stocknolders' 
saul ty. 

a MOODY'S HANDBOOK OF COMMON STOCKS AND “THE VALUE LINGE 

Both Moody's Handboox of Common Stocks PA ein 
Mee alue Line (Ref. 13] provide extensive financial and 
business information in a concise and standardized tormat. 
Peemougn differing in numbers of corporations covered 
(woody'S reports on about 9UG and Tne Value Line reports on 
about 1700), actual formats, and some of the methods in 
formulating ratios, they are both considered accurate anu 


systematically current. Both provide quarterly updates on the 


29 


data and evaluations on all of the companies reported on, 
witn the data compiled from individual corporate inputs. 

Moody's Handbook of Common Stocks was selected as a 
source for comparative corporate data because of the 
Similarity of computing net worth and the operating grotit 
margin with the methods used by Fortune in evaluating the 
500. The difference is that moody Ss and Fortune exclud mrii 
preferred stock when its redemption is mandatory or outside 
the control of the company in their return on stockholders 
equity ratio. The Value Line does not. 


De 106 COMPANIES RECEIVING THe LARGEST DOLLAR VOLUME UE 
PRIME CON TRACT AWARDS 


This report is published annually by tne Department of 
Defense Directorate for Information, Operation and Reports 
(DIOR) ana lists the prime contractors and dollar value of 
contracts awarded. The report, known as the "Top 1606", 
contains a number of tables which range from displaying tne 
first five companies' percent of the total awards to showing 
tne companies with contract awards in excess of $2 billion. 
Since only DOD contract information entrado en ment ec 
year basis 1s included, the usefulness of the report wës 
limited to identifying the corporations and determining Ene 


size and distribution of annual contracorrien 


34 


Ifi. THE SAMPLES/ DEFINING Tne BUSINESS POPULATION 


A. SELECTION OF SAMPLES 

M ential approach to selecting a statistically 
meaningful yet manageable sample was to determine the 
proportion of total corporate sales represented by DOD sales 
mer the firms listed in the DOD "Top 100" report for fiscal 
years 1980-1984. Seales to DOD were divided by total sales for 
each firm for each of the five years, then averaged. UJsilng 
Che average proportion of DOD sales for the Five year period, 
each firm was plotted, with the expectation of studying a 
representative sample in the 4-600 percent range. she results 
were unexpected: only 4 firms fell into the 46-60 percent 
range. Expanding the range to 3U-/u percent added only 5 
additional firms. The greatest concentration was discovered 
In the 1-24 percent range, and only 2 firms averaged greater 
than 7U percent for the period. With tnis added insight, the 
initial approach was scrapped. 

Tne second approach used to determine tne Sample proved 
Successful. The 1980 ~ 1984 “Yop 160" reports were surveyed 
Pemraentify which companies had appeared in all Fivegyearcs. 
Neither the relative position of the company in the report 
Tete proportion of the dollar amount of DOW sales to total 
Sales were regarded as factors for selection. An acditional 
Fequlrement waS tnat tiie colipanies selected be publicly 


traded in order to ensure availability of financial data. 
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This alternative approach yielded 54 publicly traded 
companies that had survived the period with their corporate 
and financial identities intact. All of the firms selected 
could be tracked from year to year despite mergers and 
acquisitions. Five of the firms whose financial structure was 
altered by changes that would question the validity of 
year-to-year comparisons were eliminated after 
additional research. The best example of this case was AET 
that appeared in all 5 years but whose financial structure 
after divestiture in 1983 wouTa significantly bias the Man 

The 49 companies (Tibble 2) Prep reseca SS SS 
Section of corporations and include many o£ the principam 
industry groupings. On an annual basis, the average 
proportion of combined total sales of the 49 firms 
represented by tneir combined DOD sales ranges from a high of 
23 percent to a low of 13 percent. Combining all five years 
of data ylelds a 22 percent average. Total sales range frol. 
a high of $114,489 million (Exxon) to a low of S237] mi tiem 
(Sanders Associates. Ínc.) The single characteristic that 
links these firms is that tney have been among the "Pop 1Ju"” 


prime DOD contractors for five consecutive years.: 


Bs VELEN VATION 

there was a clear division among the 49 companies in 
terms of proportion of DOD Salles to total "corporate sales" 
Phe initial approach to sample selection was used to 


subdivide tne 49 firms into two additional conparative 
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TABLE 2 
SAMbEE JE 49 DOD PRIME CONTRACTORS 


Allied Corporation 

pee Corporation 

Chevron Corporation 
Control Data Corporation 
Emerson Electric Co. 

mie Corporation 

Ford Motor Company 

General Electric Company 
Goodyear Tire & Rubber Co. 
Grumman Corporation 
Hercules, Inc. 

Fl Corporation 

u Lon Industries, inc. 
Martin marietta Corporation 
Mobil Corporation 

Ito rola, Inc. 

Penn Central Corporation 
Raytheon Company 

Rockwell International Corp. 
Sanders Associates, Inc. 
Singer Company 

ERW Inc. 

Tenneco, Inc 

Meco onlpyards Corp. 
westinghouse tlectric Corp. 


Samples: 
iris. "Orientation" 


total sales. 


on this proportion led to the "34 percent rule”. 


studies nave usea a similar 


Textron, 


approach 


Atlantic Richfield Co. 
Boeing Company 

Coastal Corporation 
E=oystems, Inc. 

EXXON Corporation 

Fakw~eenild Industries, Inc; 
General Dynamics Corporation 
General Motors Corporation 
Gould, Inc. 

harris Corporation 
Honeywell, Inc. 
International Business 
Lockheed Corporation 
mcdonnell Douglas Corporation 
Meorton Pprhieokol, Inc, 

Nortnrop Corporation 

RCA Corporation 

Reynolds (RJ) 1neustries, Lic. 
Royal Dutch Petroleum Company 
Tneveignal-Cempanies, inc. 
Sperrv Corporation 

Teledyne, Inc. 

Inc. 

United Tecnnologies Corporation 


Macnines 


306 commercially-orientea firms and 13 DOD-oriented 
was defined on the basis of DOD sales to 


l'he resulting distribution of the 49 companies 


Varlous 


with the Segreyation of 


firms based on sales orientation ranging from 1LU-5U percent. 


iaeenls case, 


Dreak at that level. 


30 percent was chosen because there was a 


clear 


Figure 2 Shows che interval basea on tne 


mean proportion of DOD sales for both groups and its standard 





for example [Rets. 7, 


14, 


ISO and 17]. 
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deviation. It was the widest point of separation in the 
Sample and preserved a fairly homogeneous grouping based on a 
single characteristic. 

Selection of another decision rule may nave “balanced" 
the sample (the median of the 49 was 14.3 percent) but would 
have introduced an unnecessary analytical complication as the 
sample median lies far below the sample mean. Selection on 
the basis of DUD sales alone (instead of total government 
sales) also added a measure of consistency to the comparative 
base. 

mere) 36 (TABLE 3) 

The largest sample within the 45 are the 360 
corporations considered commercially oriented by virtue of 
having less than 34 percent of their total business with DOD; 
the actual proportion was far less. For the five years, tne 
aggregate average was 12 percent wltch theë highest annual 
average of lá percent and the lowest annual average of ll 
Percent. 

E Me 13 (TABLE 4) ‘ 

INES e cona wand Sthaltler Sample within the 43 consists 
of DOD-oriented firms whose proportion of DOD business 
constitutes greater tnan 34 percent of their total business. 
Taking the 13 in aggregate, the average proportion of 
IN IMent work within the sample for five years was 49.4 
percent with the highest annual averaye of 56 percent and the 


lowest average of 40 percent. 


3s. The Fortunes. sum 
In order to address overall profitability of thom 

firms to their like-sized competitors, a comparative Standard 
was created, the Fortune "250". Since the Fortune 566 
numerical ranking relies on sales volume witnout regard to 
industry, customer, or financial structure, it was viewed as 
an unbiased and appropriate standard. The Fortune 54uU 
provides a traditional base for comparison and the position 
of the 49 companies in tne Fortune 564 was used to determine 
the proper base. The rank of the 49 companies for each of the 
five years was recorded and examined for the appropriate 
cutoff point wih- fortune "250" was the result. laken oro 
annual basis, nearly Y0 percent were ranked among the upper 
half of the Fortune 5HU. Selected profitability doc a 
these 250 firms were used aS a comparative base for the 
Samples. 
C ° SUMMARY 

in Summary, the method of selection is not inherently 
biased and has yielded 3 useful samples. The 49 will be used 
to compare overall profitability of Major detense conti CoR 
with similarly-sized firms and the 306 ana 13 will Le USOS 
compare profitability on the basis of DOD business volumes 
Though the "30 percent rule" may appear arbitrary, it was 
based wholly on the data distrivution and thus might prove 
less useful when studying other periods with different data 


Se tor 


TABLE 3 
SAMPLE OF 36 COMMERCIALLY ORIENTED DOD PRIME CONTRACTORS 


Allied Corporation 

AVCO Corporation 

Coastal Corporation 
E-Systems, inc. 

EXXON Corporation 

Ford Motor Company 
General Motors Corporation 
Seta, inc. 

Hercules, inc. 
Corporation 

Mobil Corporation 

Meteo rola, Inc. 

RCA Corporation 

Neal Dutch Petroleum Co. 
singer Company 

lil inc. 

Tenneco, Inc. 

Maca Shipyards Corp. 


Pomel Gur heh Le wGmc®. 

Chevron Corporation 

Control Data Corporation 
Emerson Electric Co. 

Fairchild Industries, Inc. 
General Electric Company 
Goodyear Tire & Rubber Co. 
Harris Corporation 

Honeywell, Inc. 

International Business machines 
Morton Thiokol, Inc. 

Penn Central Corporation 
Reynolds (R.J.) Industries, Inc. 
The Signal Companies, Inc. 
Sperry Corporation 

Teledyne, INe. 

Textron; Ince: 

Westinghouse tlectric Corp. 


TABLE 4 
SAMPLE OF 13 DOD ORIENTED DOD PRImE CONTRACTORS 


Boeing Company 

General Dynamics Corp. 

D Lon industries Inc. 

u I (im Marietta Corp. 
Northrop Corporation 
Beekwell international Corp. 
United technologies Corp. 


FMC Corporation 

Grumman Corporation 

Lockheed Corporation 
McDonnell Douglas Corporation 
Raytheon Company 

sanders Associates,Iinc. 
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IV. PROFITABILITY OF DOD CON rRACTORS--THE MACRO VIEW 


A. GENERAL 

The ratio of net income to net worth and the rationale 
for its selection as the measure of profitability was 
previously addressed in Chapter I. The macro view of 
profitability presented in this chapter uses this meaSure anda 
approaches the question In four specific ways. "EYES 
returns for all sample groups are summarized in tabular form 
and graphed for comparing relative profitability trends. 
Next, the differences in the data are .tested to ascertain 
Significance using statistical hypothesis testing. Thira, the 
question of relationships between the proportion of DUD sales 
to total sales and profitability is examined using regression 
analysis. Fourth, the elements of risk are addressed, again 
using statistical techniques to analyze volatility in 
historical profits. Chapter VW will mer ee Sir 
approach on a micro basis in taxiny a closer look at tiie 
profitability of the 13 DOD-oriented contractors Specie 
business segments and their related risks. 
B. The Profitability Dimension 199U-1964 

AS a Starting point for this discussion, tAsLE S Has geen 
constructed. It includes profit averages for all the sanples 


on an annual basis for the period ISub-19s4 E 
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deviation, a widely used measure of variability within a data 


Set, is indicated in parentheses. 


TABLE 5 
SUMMARY NI/ww DATA for SAMPLE GROUPS 


Year Fortune "250" 49 36 Ae 
8 0 . 1493 (.07) 1570 (707) USA DON US So (5 05) 
8l sO 9S (ou 7) ¿13980 (109) slalla G) Sa DO) 
82 IS SO 7) +1372 (7 09) EZ IS asin) cios. LD) 
63 «1059 (07) e1397(.6U6) UA T0S) l 7 UO (Gu) 
84 eee (OG) +1646 (. L8) era 7 lees) 21 53 0590) 
Mean D2 alaa leo 72 1 
N 1250 2a 156 05 


To compare tne overall profitability o£ prime DUD 
contractors with like-sized "civilian" tirms“, the 49 and 
MeemouO-Groups of 3% and 13 are compared to the Fortune "250" 
“on the basis of annual profit rates i.e. the NI/NW measure. 
The profitability data summarized in ‘ABLE 5 leads directly 
to the concluSion that prime contractors have been more 
profitable tnan thelr commercially-orienteu, like-Ssizea 
SemPetitors in the 80's. In fact, tne 49 have consistently 
Beech lLormed the Portune "250". A Specific qualification is 
Biperder: these data Show only utnat a Sample of 49 firus 


which are DUD contractors and whose total proportion of DOD 


1 "E . < ° N 

See Carrol [Ref. 17] and Greer and Lido (Ref. 1s]. These 
researchers use the standard deviation as a meaSure of 
variability. 


ON ma Lor fi OoOO wine ludges early Ye percent. of 
the 49 companies and thus is not a Statistically “pure” 
comparative base, the influence of the 4% is reduced by che 
relative size of the comparative base. 
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Sales to total sales range from less than one percent to as 
high aS eighty percent has been more profitable when compared 
to a group of 250 like-sized firms. The significance of (eae 
Comparison can be eaSily overstated, and viewing Selected 
data of TABLE 5 in graphical form is perhaps more meaningful. 

In Figure 3, it is apparent that the sample of 49 firms 
has performed better than the Fortune "25" firms, 
particularly in the last three years. However, a closer look 
at tie 44 1S necessary to clarify tne internal effects of the 
two other samples included therein. 

In Figure 4, the 36, the I aenn E Fortune "25b" ü on 
compared using the same measure and scale. Here the data 
Subport a somewhat different and more precise conclusion. 
When plotted separately, there is a clear separation between 
the 13 DUD-oriented firms and tie 36 commercially-oriented 
firms that appear ta follow tne Fortune "25u" more claoseige 
This would suggest some correlation between profitability ana 
volume or DUD business. ihe strengtn of this correlation will 
be discussed later. 

while the data in TABLE 5 and Figures 3 and 4 support tne 
conclusion of greater profitability accruing Co eilece es. 4 
take on sufficient work to qualify as prime Contractors eae 
is necessary to statistically measure the siynificance of the 


the differences in profits using a standard hypothesis k oe 


4u 
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Figure 4. Profitability of the FORTUNE 250 and 36 AND 13 DOD 
Contractors 


Seay POTHESIS TESTING 

Hypotnesis testing involves cn or a common 
Seomrstical technique to support conclusions apout a 
population or sample of interest. In tnis case, the testing 
is aimed at the equality of means and consists of specirying 
a null hypotnesis (Ho), a researcn hypotnesis (Ha), a test 
statistic, and a level of confidence or risk criterion tor 
@eeempcing Or rejecting the null hypotnesis. The null 
hypotnesis in this case ıs that tne profit rates from tne 
samples of 49, 36, and 13 were drawn from the same population 
as tne Fortune "259". Tne research nypotnesis 1s that tne 
Samples were not drawn from tne same population. A t-test of 
Ho: 4) =u> versus Ha: uu», results in a test statistic”. A 
95 percent confidence level was selected. The hypotnesis 
Ang. was done using the MINITAB statistical computer 
program. Because tne samples were selected on different 


Criteria and pecause of the nearly eyual. standard deviations 
as shown in Table 5, tne assumption of independence or 


samples was sufficiently supported. 





3 
The MINITAB "Twosample" command uses the following test 


Stdtistic for the t-test of Ho: ü) =u2 versus Ha: u)zuə: 


Here X is tne sample mean ot the is sample, X5 1S tne 
sample mean of the second sample, SEAS) are tne sample 


Standard deviations, and n ana ng are the two sample sizes. 


Statistically, the spread in profits presented in TAEC EE 
is not nearly so stark when all three Samples are compared to 
the "250". In the years 2960, [ociweeand 1937 Al 
hypothesis of equal means was supported at the 95 percent 
confidence level. In ee words, the mean profits were so 
close tnat there was no statistical significance to tne 
differences, accepting a 5 percent chance of error. ln EE 
the null nypothesis was rejected for all three samples and in 
1954, it was rejected for tne 49 and 13. 

Thus, on the basis of the hypothesis tests, prime eas 
contractors’ profits were no different than tnose firms 
represented in the -tortuns 250" in TIU OS For lop 
1984 , however, there is a marked difference. In i983, there 
was less than l percent probability tnat the Samples Came 
from the same population. ín 1984, the same result was 
observed for the 49 and 13. the 36 hau profits very Clo s 
the "250" and were considered equal. 

On balance, tne results of statistical testing ror mene 
equality of means are mixed. While there are no consistent 
trends over the 5 yeer period, the profit Spread between DOD 
prime contractors and like-sized firms nas become 
Statistically significant in the Test t%@ years. A ee 
explanation for these statistical results is the delayed 
effect of tho defense buildup emielimed in Chapcer 1. Gale 
and revenues will lag contract awards. Whether this sigmags 


the oeginning of a trend is merely Speculation. 
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D. REGRESSION ANALYSIS 

The next issue is to examine the relationship between the 
ratio of DOD business to total business and profitability to 
determine whether any correlation exists. Regression analysis 
is the statistical technique used to test the hypothesis of a 
linear relationship between two variables. 

First, each of the 49 firm's DOD sales were divided by 
Bee sales on an individual firm basis to obtain the ratio 
of DOD business (PCI'DOD). Using the MINITAB statistical 
package with PCI'DUD as the independent variable, the Ni/Nw 
profit measure was regressed. Among the statistical data 
resulting from tue test are several key elements: tng 
constant or Y-intercept value, the regression eyuation with 
Che standard error of the coefficient and tne R~-sSyuared 
value. These data are given in TABLE 6. 


TABLE 6 
SELECTED REGRESSION DATA, PCITDOD vs NI/NW 


Sign/Value of P error of Ñ 
Year Constant Coe mene lent Co lana RE 
80 . 144 ty ae Oo .053 P . b 36 
ol eae A Sol a . LO 
82 aloy O Sul Ze 
° 3 ll O SL . 155 
34 ~ 142 ELl 2049 Oo 


brictly, tlse selected reyression data reveal the 
Strengtn of the relationship between the variables and the 
Meee OL othe regression line. Tne constant or Yr-intercept 


value indicates the theoretical profit rate with no 
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government sales. This is the starting point for the linear 
relationship between profits and PCTDOD. 

The coefficient sign provides evidence of any direct 
relationship between profitability and PCTDOD. The 
coefficient value is the slope (i.e., the change in y or 
profitability divided by the Change in x or PCIDOU) oO: eee 
regression line and is the predicted change in profitability 
per unit of increase in PCTDUD. In 1980, for example, the 
COEFF value of .U709 means that a 16 percent increase in 
PCIDOD results in a ./u9 percent increase in profitability. 
the standard error of the coefficient permits a Guick = 
of the coefficient. Dividing the coefficient by 1ts SCAN 
error results in the t-ratio. The higher this ratio, the more 
unlikely that the coefficient is a random variation from 
zero. Generally t-ratios greater than 2 strongly Support tne 
conclusion that the coc£ficient 1S) ner esau Iron o s Re 
is the "coefficient of determination” and indicates the 
Strenyth of relutionship between the variables. 

Loox ing at the data, the Constants (y-inwereccpes p 
reasonably consistent witn the rortune “250 eine ane pro me 
rates and reveal the expected profitabilicy with no DOD 
Scoles. while this 1S a value derived statistically ¿rom a 
sample population that all have yovernment sales it is still 
a useful measure. Tne sign of the CUEPE 1sS Positive in cl 
years. This reveals that a direct relationsnip exists between 


PCTOUD and profits. Specitically, as uJD sales increase, so 


does profitability. However, the sign of the COEFF must be 
related to its value or slope. For all five years, the slope 
is remarkable because of its flatness, nearly norizontal. 
Based on this fact alone, many would argue that the 
regression is meaningless. The t~ratio calculated by dividing 
the coefficient by its standard error strongly Supports the 
hypothesis that the coefficient is not equal to zero in 1982 
and 1983 only. in other years, its value is less than 2. ‘rhe 
R2 data also Sanet such a conclusion. 

the value of R* indicates the Strength of the linear 
relationship between the independent and dependent variables. 
Its value ranges from L or no predictive value to l or 
perfect predictability and indicates the percent of total 
error "explained” by tne regression line equation. Im 
general, the higher the R? value, the better the fit of the 
Meeression line. For example, in 1943, the R of .183 means 
Mme ic.3 percent of the total residual error (i.e. 
deviations of actual values from tnose precicted by tne 
regression eyuation) is explained by tne regression line. 
peonger linear relationships imply better predictability anc 
higher R% values. 

For tne question of the relevant range, wide variations 
between predicted and actual values are flayged as part of 
Che MINITAB regression program. Examination of these results 
reveals that most of the regression errors occurred at tne 


high und low values of PCTDOD, i.e., where PCiDVOL eaceeded ou 
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percent or was less than 9 percent. A further series of 
regressions was run to determine if any specific range 
reduced the total error of the regression and increased the 
correlation (R¢“) between the variables. Various ranges of 
PCI'DOD were selected? and regressed and the resulting Re 
values recorded. The results of these selected regressions 
were inconclusive. The highest h* values were obtained in tne 
34-74 percent range witn the nignest R2 value of .489 in 
1983. Thus, while a relevant ranye has been established, the 
R“ value makes such a range statistically inconclusive. 

in summary, the regression analysis Iimagiecates tinar, 
direct relationship between PCTDOD and profitability exists. 
However, the R-squared and the flat slope of the regression 
line confirm only a weak relationship that many statisiicians 
would immediately reject. The hypothesis tnat profitability 
increases with volume of DUD business has been Supported witn 
limited and weak statistical evidence. Tne relationship is 
Strongest wnen the firms’ FCYTDUD £FallS in the 30-70 percent 
range. One must conclude that there is little or no apparent 
relationship between tne proportion of Duv sales and 
profitabilict 

' 

Ranges of PCIDOD on the low end (i.e. bn n o o Ro 
high end (i.e. x40-.29) lImeadditien sony ere ia cae 
combinations (156. «50-200 7 7 20 e a aa Bp ce 
Because these ranges approximated a Separate regression 


series for the group of 39 ana 13, Trediessions torre s 
specific groups are not reported. 
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Els RISKS vs RETURNS 

Risk, like profit, has many definitions, most of which 
depend on point of view. At the macro level, risk may be 
Broadly equated to uncertainty or volatility of profits over 
time. A useful and revealing measure of risk is the standard 
deviation of mean profit rates observed over time. The idee 
here is that greater variability or spread in data from tne 
mean will be reflected in a larger standard deviation, 
indicating greater risk. In economic terms, the markecplace 
establishes the risk-free rate (usually taken to approximate 
the current rate on government-issued Treasury notes [kef. 6: 
pp 26-44 anda Ref. 15]), and greater risk exposure would 
entail adding a risk premium to the risk-free rate to 
compensate risk-averse lenders and investors. fhe purpose of 
this section is to assess the generally higher returns of DUD 
contractors in terms ot tneir riSkK expoSure. 

Bomette purposes of comparison, Selected profitebility 
MOSS E GABLE 5 1S repeated in TALE 7. Lynoring tne profit 


mee itself, it is clear that tne variability in returns for 


er tune “25u" ana the 49 is roeugnly equivalent. rhe 36 is 
cul r. Ln contrast, the 13 DOD-oriented contractors have 
Ames ingle nighest variation (.11) and the four lowest (.U5 
and .UG). 

Figure 5 iS @ two panel graph based on TABLE 7 trhat 
compares profit rate (top panel) and risk as measured by the 


standard deviation (bottom panel) Cor each of the years 
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TABLET 
NI/NwW DATA for the FORTUNE "250", 49,36, and 13 


Year Fortune MES 49 30 E 

BU . 1493 (2005 . 1570 (207) .1545 (200) «1038 (¿UN 
Al 13 ISA .138380(.68) +141] (a UG . 1324 (19007) 
82 .1108(.07) else 2 oo . 1215 28) . 1668 (D) 
83 .1039(.07) . 139 7 (056) 12520 055 . 1763 (MSN 
84 ~ 1326 (208) -1646(.08) ¿1471 (06) . 2133050160 


studied. What Figure 5 reveals is that the 13 DOL-oriented 
contractors have attained higher profits and have been 
exposed to lower risks. dowever, there are two contradictions 
in this conclusion: in 1981, defense Contractors’ prorki tui. 
was Slightly less than that of the 250) (.1324 vs 30o) m 
in 1982, the standard deviation of profits tor ene 2 
exceeded Ehatecti ene 25 Um bya. se 

In summary, there appears to be no relationship between 
profitability and risk during the period. Higher proti p 
not entail greater risxs. In a like manner, lower protits do 
not carry lower risks. Some would argue that this type of 
analysis is overly simplistic ana resis TACO re a 
adequately. However, at the macro level and uSing aygregated 
data, it Snows that defense contractors composing the 13 
enjoy a greater profitability and chacie ese Cee ga 
Subject to generaily less vailatiol over, Gime. o yil pK e 
evidence supporting this conclusion ts scene woe 
overwhelmingly perSuceSive, extending this type of comparison 


over a longer period might be useful for future research. 
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Figure 5 T” Rewards vs. Risks of DOD Contracting 


F. SUMMARY AND CONCLUSIONS 

The purpose of Chapter IV was to address the question of 
profitability of DOD contractors at the macro level using 
four Separate approaches: 


(1) summarizing profitability for all sample groups Tor 
comparison. 


(2) statistically testing differences in profitabil c Sas 
determine significance. 


(3) using regression analysis to determine the 
relationship between profitability and volume of DOD 
business. 


(4) examining the risk exposure of DUD contractors 
revealed in the volatility of their profits over tlie. 


Approach l was merely a cata summary that supported the 
general conclusion of greater profitability Orp 0oL 
contractiny. This conclusion was refined by separating the 4% 
into its component subgroups of 36 commercially-oriented wand 
13 vub-orientea firms. Here, the data Show a significant 
profit spread for the 13 during the last 3 years. Some 
DaSis of actual Gata, DID contracting for tie prime 
contractors has Deen More proficable Sham ene contour 
ventures of like-sized firms. 

In approach 2, the generel conclusions drawn from 
observing the data are tested using statistical methods. tete 
the results are mixed and less conclusive than in tacita. 
approach. Despite the apparent absolute spread, profit rates 
Were Statistically equivalent tor all groups Lrom 2742-2 > ee 
in 1983 and 1954 , however, the nigner profits ormi ne p 


ls were statistically signiticant. So, while the DUD Figures 
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are consistently higher, conclusions must be tempered with 
Statistical evidence. Thus, on tne basis of hypotnesis 
testing, conclusions are limited to annual comparisons only, 
rather than long term trends. 

Me question of DOD profitability as a Function of tne 
volume of DOD business is the focus of approach 3. The 49 
Mess relationship of profits to volume of DUD business was 
established using a regression equation derived from the 
actual data. the results were largely inconclusive. A weak 
relationship exists between profitability and the volume ot 
DOD business even when regressing profit on various ranges of 
DUD pusiness volume. the slope of the regression line and the 
RŻ values Si Dori ne strong conclusions thet more DUD 
business will result in more or less profitability. Un 
balance, the regression analysis revealed little or no 
Meratlonshnip between profitability and PCYDOD. To generalize 
e onc lusion, once a firm joins the ranks of the “Top 
Moose there is little incentive to increase the proportion of 
PUD business, provided it nas protitable commercial 
alternatives. Whether at 1 percent or 60 percent, there 
L ¿IS to be no promise of greater profitability aS the 
PE S mix favors DUD. Porter (Ref. 2) includes a 
matn Shore matrix deveiopea by the Boston Consulting Group 
moeo) that reveals the impact of such a profitability-market 


lationship. 
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Finally, the volatility of profits was used as a measure 
of risk. In this context, the standard deviation of 
historical profits was equated Co risk andywaswancaw, 4ccmaom 
determine if DOD contractors are exposed to more or less risk 
tnan their like-sized counterparts engaged in commercial 
enterprise. The results were, that for the time frame 
studied, DOD contracting has been batn more prot leap temas 


less risky than commercial business. 


PROFITABILITY OF DOD CONTRAGTORS -— THE MICRO VIEW 


A. GENERAL 


Chapter IV addressed the question of overall 
profitability of DOD contractors at the macro level. nis 
Cnapter follows a similar methodology in looking at the 
corporate Structure of eleven of the thirteen government 
Oriented contractors. Here the study is aimed at Lne micro 
level, examining individual corporate business entities or 
megmentS that contribute to the overall profitability of the 
firm. Thus, this Chapter tries to address the question of how 
Be Operating profits of the segments involved principally in 
government business compare to the other segments of the Ill 
DOD oriented prime contractors identifieu in TABLE ù. 


A ite Or. 
SAMPLE OF 11 DOD PRIME CONTRACTORS 


Boeing Company PUE Corporation 

eneral Dynamics Corp. Grutimany Corporation 

u on industries Inc. Lockheed Corporation 

rL Im Marietta Corp. MeDo ame Devglas Corp. 
Mermenrop Corporation Rockwell International Corp. 


Sanders Associates,inc. 

Note: £nis table 1S lucntical toa TABLE 4. except tor two 
corporations not presented here, United Technologies Corp. 
fmceenaythcon Coupany. 

Neg the question of profitability at tie micro level 
Meet four separate Steps. First discussed 1s the 
Metnou of disentangliny the business segments into government 


and commercial. Second, the Selection of un appropriate 


profitability measure is made. Third, the segments of all the 
contractors are pooled in like categories and then compared 
to each other on an intercompany basis. Finally, an 
intracompany comparison of the profitability of the Segments 


is summarized and graphed. 


or THE SEGMENTE 

A Segment is broadly defined as a distinguishable part on 
subset of a company on which revenue and cost data are 
accumulated. Examples of segments might include major 
customers, manufacturing divisions, functions, producing 
departhients, operations, and product lines. 

The original plan for this study was to Separate tne 
Segments of the prime DOD contracting corporaticens since 
government oriented and nongovernment oriented on the basis 
of sales ana then to compare the individual segment's 
profitability. After reviewing the SEC Form IK reports ane 
the financial statements of the corporations selecteu tor 
Study, the separation of the segments as originally concelved 
Was considered infeasible in many Cases. ror example, some 
corporations clearly separate their segments by sales into 
government ana nongovernment business. Uthers report sales to 
tne government as a percentage of segment sales, and still 
Otner corporations only present the porc omo B ov ru 
sales as a percentage of total company sales. It is important 


to note tnat total sales to tho governnient are Us con 
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context, not just DOD sales. Government sales represent the 
lowest level of corporate financial reporting and attempts to 
disentangle DOD from total government sales on a segment 
basis were unsuccessful. Additionally, net wortn in each case 
is reported for the corporation as a whole and is not 
divided, nor is it divisible among the segments. Herein lies 
the problem previously addressed in Chapter I: how to 
separate the segments? An aqditional problem was that after 
they were separated, by what meaSure couid the segments be 
compared? 

Several studies nave argued against the feasibility of 
SeParating the segments for these reasons and others 
pertaining to tne externalities of government related 
businesst. rwo examples of externalities are patents and the 
Pees Of recruiting and training personnel. Both of these may 
have resulted from @ yovernment contract and subsequently 
used for nongovernment production and vice versa. 

Some of these cautions remain valid tocay. However, two 
qualifications support this portion of the study. 

Pepeebetore 19/7, segment reporting was not required by 
the Financial Accounting Standards soard (FASB), and the 
information needed to disentangle the corporate segments was 
not readily available to researchers. Since 1977, 
Somo rations have reportea segment financial data, tnougn trie 


requirements remain broad enough to permit great variation In 
Geportiny today. 





il I e a 
U Or rE S Omple Poirer aña Gerber p.246 (Ref. 21] and 
FI LD. 722 [Kef. 10]. 
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(2) By using operating margin defined in Chapter I 
(operating profit divided by sales) as the measure of 
profitability, the problems related to net worth and other 
measures that pertain only to the corporation as a wnole are 
avoided. The segment profitability measure will be further 
discussed later in this Chapter. 

In addressing the first problem of Separating the 
Segments, it was found that, of the tnirteen prime 
contractors having DOD business of 36 percent or greater in 
total Sales, eleven reported total government sales clearly 
enough to idence the percentages attributable to each 
Segment. TABLE 8 lists those eleven contractors. The 
segments were then graphed on their proportion of government 
Sales. three distinct categories, government, commercial cama 
neutral resulted from the bi-modal distribution of the 
percentages of government related sales. Figure 6 Shows the 
distribution of the Seyments py percentayes. Segments 
reporting 8Y percent and above closely approximate 
exclusively government oriented Segments and were titled 
"government". Those reporting 20 percent or less were 
designated "commercial" and the balance of the Segments, 
tanging Erom 50 percent to (per Genie es a e 
resulting numbers of segments in each category amounted to l/ 
government, 20 conmercial anu 4 neutral, totaling 41 Sem m 
studied. when a seyment was acquired, formed, sold or 
dissoivead within the time frame of this study, the data were 
evaluated only for the time period of the seyment's 
existence. For example, in onc Tero S only tnree years’ data 


were used because a Seyment was sold. 
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Buagure 6: Distribution of Government Sales by Segment 


A eo PROPITABILITY MEASURE 

Censidering the limitations in analyziny ana comparing 
Segments, the measure chosen for comparison of profitability 
1S Operatiny margin (Seyment opereting profit, aivided py 


total Segment sales). Historically, operating margin is 


efficiency. It indicates the efficiency of operations and 
Ene priciny Strategy of tne Company or Seyment. Jperating 
margin is not accepted universally for use as tne sole 
INeaSure in coliparing corporate profitability. when used 


singularly as the comparative measure, operatiny margin can 


be wisleading@. One might also argue that comparing the two 
distinct segments, government and commercial, assimilates an 
Interindustry comparison (the problem of externalities 
previously mentioned) and invalidates operating margin as an 
effective measure [Ref. 17: p.547]. Finally, operating mar min 
does not distinguish between subcontracted products and those 
Gue to tne results ot in-house effort (value added). some 
would argue that this fact biases the data by artificially 
inflating botn sales volume and operating profit. 

However, four points strengthen the analysis based on 
tnis measure. First, the restrictions af this study Game. 
the comparisons to the eleven prime contractors that derive 
Significant portions ot tnelr profits from sal sS oR 
government. Second, no attempt is made to project the 
findings to the company as a whole or to judge the 
profitability of the segments in comparison to any firms 
outside the study. Thiru, the comperisons are only valiq 
viewed over time and with the segments of prime contractors. 
Fourth, studies have shown that a Significant level of 
subcontracting is widespread through all industry, so the 

Z \ 

To demonstrate the weakness in using profit as a percent 
of sales, Fox [Ref. 22: p.309] uses the following 
lliustration: “If a contractor uses yovernment owned 
equipment in a government owned plant and receives frequent 
progress paymencs, he may have a relatively small investment 
in his defense operations. Thus on a $1 million contract for 
wnich he recelves a profit cE SlUU,UUn, end Invests Zorr Na 


profit would represent a 16% return on sales and a 263% return 
on lnyescuent.™ 


O 
ce 


variability that would be caused by this factor is again 
neutralized by restricting the comparisons to the eleven 
defense contractors in this study. 

Therefore, operating margin is considered a relevant 
measure for this study and may be the only viable measure for 
comparing segments. Using this measure, the next section will 
compare segments within the field of government contractors, 
ems intercompany, and the following section will compare 


segments within a company, i.e., intracompany. 


D. INVERCOMPANY COMPARISONS 

This section concentrates on comparing the government 
segments with the commercial segments on an intercompany 
basis. to enable this comparison, all 41 segments were tirst 
pooled by category and year. The totals were then averaged 
Bm@eeeene Standard deviations were derived. The results of 
these calculations are shown in TABLE 9 and Figure 7, with. 
P@emsteandard deviations enclos<d in purentheses. 1n Figure 7, 
a third line, interposed as a frame of reference, represents 
Miemoveraged annual operating margins fot all J. >. 
s Ciuring firms, accumulated by tne U. S. Department ot 
Memmerce, Bureau of the Census [ReE. 22: pb. AAVIII]). 
Iwmediately apparent from the graph are two points. First, 
Premsovetiimeit SuymentS nave consistently outper Eormec the 
commercial seyments. Second followiny the risk discussion in 


Ku ly, Ene Spread of the data (indicated by the stendara 


deviations) is significantly greater in the commercial 


segments than in the government segments. 


TABLE 9 
POOLED OPERATING MARGINS ~ ANNUAL MEANS 


YEAR COMMERCIAL GOVERNMENT MANUFACTURERS 
POS ¿DOIZ (56) 089 (.142) 0/6 
1531 . 052. (. 109) . 094 (.042) . 074 
OZ A a E) e002 (0A) . 053 
T983 -044 (.U6G) . 090 (.026) eo 
1984 sUGo Kaos USO (ous) eu 
TOTAL N 90 93 


{ne apparent differences in operating margins can be 
addressed in two ways: materially and statistically. The 
conclusions stemming from each approach are consSicerably 
different. First, on a material basis, the data show a 
conslistently superior performance by the government s<ecynentes 
when compared to the commercial segments. Second, when 
statistically measured over the five year period using tne 
Standard nypothesis test (previously explained In Chapter a 
Of the null hypotnesis that these sample meanS were Urawn 
from populations with identical population means, the null 
lypothesl1s cannot be rejected at the SS percent leve ee ee 
for one year, 1983. Phrased differently, the mean operating 
Mmatylns were so close or tie varlatiens so Wlarge that Tagen 
but one yeer the differences were not statistically 
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In summary, there is an obvious material difference 
between the two categories of segments, with the government 
segments repeatedly outperforming the commercial segments. 
However, from the standpoint of the hypothesis tests, the 
operating margins of the government Segments were no 
different than the commercial segments, except for 1983. in 
that year, there was less than 1 percent chance that tne two 


Operating margins came from the same population. 


E. INTRACOMPANY COMPARISUNS 

this aiscussion is centered on the’ performance of the 
government, commercial, and neutral segments witnin each of 
the eleven prime contractors. TApLe 14 1S a composite of the 
means of operating margins for the three categories of 
Segments. Within each of the companies, the operating margins 
for the segments were combined into the corresponding 
Categorles and then averaged over the five year perliou. ‘ihe 
standard deviation, indicated in parentheses, is presentcamee 
a measure Oot variability. From the Summarized data Im = See 
10, it is evident that the government Segments returned 
higher operating profits on sales then the commercial 
segments. The relationships of the margins may be more 
unaerStcndable by viewing them gropii aR 

Figure 8 shows that in seven of the eleven firms, the 
government segments performed signliticanti Monro Es n) 


corporate commercial segments. The neutral segments ' 


TABLE 10 


SEGMENT OPERATING MARGINS = 5 YEAR MEANS 


COMPANY COMMERCIAL GOVERNMENT NEUTRAL 
Boeing -030 (.036) 095 (925) 

FMC 2073 (079) AIS OO) 
General Dynamics = 939 (108) . 059 (033) 

Grumman 20360 (a087) UCD) ae ul 2) 

ee con 2095 (001) + ll6 (. 026) . 99 (.U06) 
Lockneed O31050 5327) abe Se Gl 7) 
Martin Marietta .0179 (.008) 076 (.004) 
McDonnell Douglas mobo E LOSA UO 17) 
Northrop 046 (. 086) o 2.) Sue (2007 } 
Rockwell T OI 17) US OA 
Sanders «099 (.923) SUIS (.043) 

YOTAL SEGMENTS 2u Ly J4 

GRAND MEAN . 154 .088 -079 

f TAL N 96 85 ZG 


performance split evenly in comparison to the government 
segments. ‘he nunbers in parentheses in rigure 8 show the 
number of segments represented by each of the bars. 

Mae cata dre further broken down by year, Segment and 
sI oracion in the Annex following this Chapter. 
Aaditionally, included in the Annex are the "betas" of the 
eleven corporations for each of the five years covered in 
Pi@emecudy. beta is áa "risk" measure that, as aefined by Tne 
Value Line, iS derived from a reyression analySiS DétWeen 
weekly percent changes in tne price of a stock and weekly 
Percent Changes in the New York Stock Exchanye Composite 
index over a period of five years. The betas are not viable 
measures for use in Seyment analysis, but they are included 


in the Annex as indicators of the respective firms’ stability 
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Figure 8 


compared to the overall market (beta = 1). The betas and 
Portions of the other corporate information included in the 


Annex were obtained from The Value Line. 


E SUMMARY AND CONCLUSIONS 

The goal of this Chapter was to assess the profitability 
of eleven prime contractors at the micro level. ‘To do so 
required disentangling corporate segments ana then comparing 
Ae profitability. Two approaches were taken: 

my an intercompany comparison. Tne first approach in 
comparing the segments involved pooling the sSseyments 
by cateyory and then averaging the totals over the 
five years of study. 

(2) an intracompany comparison. The second appiloaci 
involved looking within tne corporations and comparing 
the operating margins of tne three identifled 
cateyories, government, commercial and neutral. 

In general, the results of these comparisons Show 
conclusively that the government segm t.ts nave been more 
profitable during tne last five years than have the 
commercial segments as measured by operating profit divideu 
sales. For tile Intercompany comparison, there was a 
significant material spread between the operating margins of 
Ene govecnment and commercial segnments. Cven CHouüugn cHe 
wee hesisSs tescing did not verity tnis significant difference 
Means statistically, the consistency o£ the material 
difference cannot be ignored. 

Ne compeny comparison provides firm by Lirm Support 


Mene conclusion of greater profitability of government 


oy 


segments. Here the segments within each firm were compared, 
and, in seven of che eleven firms, government segments were 
more profitable by an average of 4 percent. Turenerr cni 
greater profitability is accompaniedmDy a UCSI 
Standard deviation which equates to less variability or 


volatility in the government segments’ operations. 
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BOEING COMPANY 


1. The Boeing Company is the leading producer of commercial 
Mee aircraft. Praducing the 737, 747, 757 and 767, Boeing 
also manufactures missiles (Minuteman, ALCM), helicopters 
(CH-46, Cr-47), E-3 AWACS, E-4 command post, E-6 submarine 
communicator, hydrofoil boats, ground tranSportation systems, 
and works on the MX missile. 


2. Sales to the government have averaged 34 percent of total 
revenues for the period 1980-19384. 


3. Corporate seyments include: Commercial transportation, 


Military Transportation, and Missiles and Space. 


OPERATING MARGINS 
() - Signifies Negative Number 


SEGMENTOS LS Toca 1952 1983 I9 
Comm, ‘trans. .U9U TOGU .Yu3 UA bu 
Mil. Trans. -9394 iS A PES ALAS 
mrss. 8 Spac. 950 DOE iZ OU IO 
BETA 125 1.28 12 25 eo LS 


OPERATING MARGIN FIVE YEAR MEANS PER SEGMENT 


feo — Commercial segmentS, GGG — Government segments) 
(NNN — Neutral Segments, () ~ Signifies Negative Nuuber) 
OP MARG 
| 
.15]|— — - =~ == ===... --- 
| 
| 
| 
| GuG 
elül- —- =- =~ =- -= =- = = GGG- ~ ~-=- -~-~ - - - 
| GGG 
| GUG 
| GUG 
| GGG GGG 
et5|- =- - =- =- = ~= ~ = “GGG ~ = ~= ~ ~GUGr - - 
| GGG GGG 
| GSE GGG GGG 
| CEC GGG GGG 
| ECC GGG GSG 
COMM. META MESS. 8 
j ANOS: TRANS., SPACE 
OY 
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EMC CORPORATION 


l. FMC Corp. is the world's largest producer Gf natural sede 
ash and manufactures and sells other chemicals and machinery. 
The machinery is sold for industrial, agricultural and 
defense use. 


2. Sales to tne government have averaged 32 percent of total 
revenues for the period 1980-1984. 


3. Corporate segments include: Industrial Chemical, Petroleum 
equipment Services, Defense Equipment and Systems, Performance 
Chemicals and Specialized machinery. 


OPERATING MARGINS 


() ~ Signifies Negative Number 

SEGMENTS 1930 1951 1932 15925 199£ 
indus. Chem: EDO ~ 146 Na O «SHO 
Peti ju Di US 203 . 160 (20 5) (. 093) 
DEE PEU n .126 «192 VO JGG sdo 
Perf. Chem. 2034 seo UU .LOl . Los 
S.ec. Mach. 1 7 (.00U5) (. 57) (2 oe -U 
BETA PRUS Leo 295 29.5 eo 


OPERATING MARGIN LIVE YEAR MEANS PER SEGMENT 
(CCC =- Commercial segments, GGG - Government Segluents) 
(NNN ~ Neutral Seyments () - Signifies Negative Number) 
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| ESE ESG Do COR 
| CCE EEG GGG CCC 
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CCC CCE GaG CCC 
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CHEM: 55311. EQU Chet. MACH. 
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GENERAL DYNAMICS CORPORATION 


l. General Dynamics is the largest U. S. defense contractor. 
I uc ces Made include: military aircraft (F-16, Frlll parts), 
Atlas and Centaur boosters, lomahawk missiles, tactical 
missiles, LNG tankers, naval vessels, submarines (SSN-0o8, 

Br ent), and data devices. Products sold are lime and coal. 


2. Sales to the government have averaged 82 percent of total 
revenues for tne period 1980-1954. 


3. Corporate segments include: Government Aerospace, Government 
Snipbuilding, Commercial Shipbuilding, Lana Systems and other. 


OPERATING MARGINS 


() ~ signifies Negative Number 

SEGMENTOS 1984 Tor OZ 1983 19384 

Gov. Aerosp. subg ~W82 T095 OD obs 
Siew. Shipb. . 026 . 010 . 026 -GOV . J94 
Sem. Shipb. .L6U4 oLa) (53507) (.006) a 
Land sys. . 032 . O 32 USO 
Other . USO AS e008 020 eo 
BETA 1. 3⁄9 J. 1 iso 1.368 SS 


OPERATING MARGIN ElVe YEAR MEANS PER SEGMENT 
(CCC = Commercial Segments, GGG ~ Government Segments) 
(NNN — Neutral Segments, () - Signifies Negative Number) 
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GRUMMAN CORPORATION 


l. Grumman Corp. is the largest producer of carrier-based 
aircraft. military aircraft include the F~-14A, A~-6E, EA-08B, 
KA-6D, L£-2C, X-29, and C-2A. Non-aerospace products include 
truck bodies, canoes, yachts, and special purpose vehicles. 
Other activities include hydrofoil boats and data processing. 


2. Sales to tne government have averaged 940 percent of total 
revenues for the period 1980-1984. 


3. Corporate segments include: Aerospace, Information and 
Financial Services, and Commercial Products, Non-Aerospace. 


OPERATING MARGINS 


() - Signifles Negative Number 
SEGMENTS 1986 1 51 1982 MES lyga 
Aerospace. . 080 . 114 090 Su ~U7u 
I/F Serv. . Ü 50 eZ SU . 166 . LSO 
AAA a . 29 MUS) (. 080) (.UZbL) (. o 
BRIA A tou teu 1.16 1.55 


OPERATING MARGIN FIVE YEAR MEANS PER SEGMENT 





(CCC ~ Commercial Segments, GGG - Government Segments) 
(NNN - Neutral Segments, () ~ Signifies Negative Number) 
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LI’TON INDUSTRIES INCORPORATED 


1. Litton Industries Inc. produces defense electronic 


systems, material handling equipment, 
and mlcrowave components, integrated circuits, 
drives, avionic instruments, 
components, medical eyulipment and warships. 


machine tools, 
motors and 
electronic and mechanical 


computer 


2. Sales to the government have averaged 34 percent of total 


mvenues for the period 1980-1984. 


3. Corporate segments include: 
business Systems, 


Advanced Electronic Systems, 
electronic and Electrical Products, 


Industrial Systems and Services and Marine Engineering and 


Production. 


OPERATING MARGINS 
() - Signifies Negative Number 

SEGMENTS 13986 IA 1 OO Lo 
Prem. E. Sys. ~ 104 Wicd IUG CI 
BUSE SyS. OSS . 042 (.001l) 
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iets S. $ 5. e löp e 170 OZ USO 
DES E. < P. Gt eles . 155 geet 
BETA 1.40 AS Leas 1.40 
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MEANS PER SEGMENT 
~ Government Segments) 
= Signifies Negative Number) 


LOCKHEED CORPORATION 


l. Lockheed Corp. is one of tne largest j. S. defense 
contractors. Aircraft production includes C=130/7L-100 and C=°S 
transports, P~3 antisubmarine warfare and Th~-l reconnaissance 
aircraft. Rocket production includes Trident and Poseidon 
Missiles ana Agena boosters. Uther interests include 
shipbuilding, electronics, and ocean mining. 


2. Sales to the government have averaged 55 percent of total 
revenues for the period 1986-1984, 


3. Corporate segments include: Missiles, Space and 
Electronics Systems, Aeronautical Systems, and Marine and 
Information systems. 


OPERATING MARGINS 


() - Signifies Negative Number 
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OPERATING MARGIN FIVE YEAR MEANS PER SrUMEN'T 
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MARTIN MARIETTA CORPORATION 


1. martin Marietta Corp. is a major Supplier of aerospace 
launch systems, missile systems, command and control systems, 
electronic and communication systems, information anc data 
services, and aircraft components. Major systems include 
Man li, Persning il, MA and Space Shuttle. Other 
activities include aggregates and refractories. 


2. Sales to the government have averaged 48 percent of total 
revenues for the period 1980-1984. 


3. Corporate segments include: Aerospace Systems, Basic 
Products, and Data systems. 


UPERATING MARGINS 


() ~ Signifles Negative Number 
SEGMENTS 193U 1 o] J 22 Jo 5 193£ 
memo, SYS. 7. s. 71 170 «033 UNAS 
basic Prod. a6 . 104 (.150) «182 . 20 
Pera. Sys. avo 2051 2037 sO oe 


- => 
<< ep I "UD == "UD "UD s s s s UD UD h h h h T LT O O O TD O O s 


BETA O Wals s 29 125 Jo 5 


OPERATING MARGIN ELIVE YEAR MEANS PER SEGMEN'I 
(CCC = Commercial Segments, GGG =- Government Segments) 


(NNN ~ Neutral Segments, () ~ siynifies Negative Number) 
OF MARG 

| 

IS | E A A - 
| 
| 
| 
| 

elul- = = = = =- — =- - — —- — => == >= - - - - 
| COCCO 
| GGG Cee 
| GGG CCE 
| GGG x. 

.g5|—- - -GGG- ~ —- =- - -CCC- - - ~- - -CCC- - - 
| GCG eae CEE 
| GGG CCE CCC 
| GGG COC cee 
| GGG ae UE 

AERO. BASIC Dre a 


ores PRODSS Sro; 


Eye 


MCDONNELL DOUGLAS CORPORATION 


1. McDonnell Douglas Corp. manufactures military aircraft 
(F-15, F/A-13A4, AV-8B, C-9, KC-10); commercial aircraft 
(MD-60, DC-10); Spacecraft and missiles (Harpoon, Delta, 
Tomahawk, Payload Assist Module). 


2. Sales to the government have averaged 69 percent of total 
revenues for the period 1980-19384. 


3. Corporate segments include: Combat Aircraft, ‘ransport 
Aircraft, Space Systems and Missiles, and Information 
oystems. 


OPERATING MARGINS 


() - Signifies Negative Number 
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NORTHROP CORPORATION 


l. Northrop Corporation produces E-5, F-24, F-18 and 
structural components for the boeing 747. Major research anda 
designs include the Advanced Tecnnology somber, telephone and 
broadcasting stations and sophisticated avionics for aircraft 
and missiles. 


2. Sales to the government have averaged 44 percent of total 
revenues for the periad 1988-1984. 


3. Corporate Segments include: Aircraft, Electronics, 
Services, and Construction. 


OPERATING MARGINS 
() - Signifies Negative Number 
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ROCKWELL INTERNATLONAL CORPORATION 


l. Rockwell International Corp. produces components for 
trucks, automobiles, off-highway venicles, the Space Shuttle 
and its main engines, navigation Satellites, missiles, B-1l 
bomber, electronic systems, avionics, telecommunications 
eyulpment, and microelectronic systems. 


2. Sales to the government have averaged 37 percent of total 
revenues for tne period T930- T9215 


3. Corporate segments include: Aerospace, Electronics, 
Automotive, and General industry. 


OPERATING MARGINS 
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SANDERS ASSOCIATES INCORPORATED 


l. Sanders Associates develops, manufactures, and sells 
advanced technology electronic systems used in electronic 
warfare, oceanograpny, electro-optics, antisubmarine devices, 
long range communications, and precision products. in 
acdition Sanders makes digital plotters, digitizers, grapnic 
displays and other computer-aided design equipment. 


2. Sales to the government have averaged 56 percent of total 
revenues for the period 1980-1984. 


3. Corporate segments include: Government Systems and 
Products and Graphic Systems and Products. 
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VI. SUMMARY AND CONCLUSIONS 


The overall purpose of this study was to present 
appropriate comparative data on major DOD contractors and to 
evaluate theic profitability. Two principal research 
questions and specific objectives were developed to Support 
this purpose. Chapters Wane TIT OOC Ens cuca 
methodology, provided the defense perspective of tne lyou's 
and framed the historical context with a review ot LID ROA 
studies. Chapter ill discussed the comparative groups, 
explained sampling techniques and defined the business 
population. Chapter IV addressed profitability from the 
overall or macro level, and Cnhnapter V addressed profitan mikun 
from a segment or micro level. The empirical findings ana 
the conclusions drawn from the tests and comparisons are 
included with each of those Chapters. Rather tnan repeat 
those assertions derived directly fromme i Eo nea ns final 
Chapter will briefly summarize the findings and explore areas 
for follow on reSearch. 

On tne basis of the profitability measures Selected, sae 
period 198-1984 proved to be very profitable for prime 
contractors among the Top ivU'. Those with sales to DUD (ume 
comprised greater than 30 percent of total revenues have, as 


a group, perlormed Setter than thos Senit or so r 


proportions of DOD business. This conclusion is supportea 


both on a macro level and on a micro or segment basis which 
Includes non DOD government sales. 

dowever, to generalize from this conclusion is considered 
Speculative. There are important qualifications on which this 
study rests, not the least of which is a period of an 
unprecedented peacetime defense buildup. Because the total 
DOD business required for a firm to achieve “Top 106' status 
in 1984 has grown to nearly 141 million dollars, the 
conclusions do not necessarily apply to the nearly 26,666 
other prime defense contractors not included in that groun: 
The volume of annual revenues sets the “Top iuWU' apart in the 
meld Of DOD contracting as well as in the positions they 
hold in corporate America. 

K variacion of the DOD contractors’ profits by either 
measure used in this study has been consistently less tnan a 
sample of like sized commercial firms. Even on a segment 
basis within individual tirms, the variations in profits of 
the government oriented segments proved to be much less than 
those observed in segments with a commercial orientation. un 
both an agyregate and segment basis, there was little 
Ku ility in profits and consequently less exposure tOo risk 
Acne major contractors Studied® hus the traditional 
relationship based on higher returns entailing greater risKs 
Memceversed, The "why" of£ the high pmefitability low risk 
relationship nas not been addressed. However, risk and 


related varlédleS sucn as government Furnished equipment, 


el 


progress payments and backlogs may be an area of interest to 


future researchers. 

The final research question asked in this study concerns 
its usefulness and implications. First, like Gaul, there 
exist three divergent views on DUD contractors: the vob view, 
that of the Congress as representatives of the public, and 
that of corporate America. while these generalizations are 
somewhat coarse and very broad, and acknowledging that there 
are actually many more views, the more obvious contrasts 
remain valid. 

The current DOD view is Summed up in the latest 
profitevility study, Defense Financial and investment kevlew 
(OFALK), [ReE. 4: p.1XA~2], which states tnat “markub Polis 
are balanced, are protecting the interests of the taxpayer, 
and are enabling J.S. industry to achieve an equitable return 
for their involvement in defense business". Basically, DUD 
Sees th2ə contractors" environment as one ofr d ano; 
continual oversight, endless regulation, and significant 
risk. However, the contractors’ profits, in the main, are 
considered falr. 

Conversely, tie Congress and the public want to be 
assured tnat the defense cost/benefit ratio 1S in balance. 
ihe contractors are expected to provide the DUD (and the 
entire federal government) with goods aid services at a 


reasonable price. They appear to pel ose o cor sP 


G2 


OEorits than with cost overruns, fraud, and the pricing 
policies constantly reviewed in the press. 

Corporate America's views are mixed. Though there are 
Strong incentives to jump on the DOD bandwagon, such a 
Strategic move has long term effects that might prove 
detrimental in a more constrained economic environment. the 
prime contractors among the "Top 140' seem to have adopted a 
"hold" strategy that is fundamentally moderate. some larger 
commercial corporations are diversifying into defense while 
K ITS are merging to expand their Shares of the DOD ple. 
However, previous corporate excursions into commercial 
enterprise by DOD heavyweights nave often resulted in 


failure. Notable in this category are General Dynamic's 
Convalrs 886 and 95U and Lockheed's Electra and lll. 
Thus, to significantly increase or decrease the proportion of 
DOD buSiness remains a Strategic dilemma for many 
corporations: while the profit prospects of the 198U'sS are 
Miting, tne future is uncertain. 

in an era of constrained resources, both numan ana 
Memancial, and tle rising costs of increasingly a A 
weapons systems, it is imperative to balance the need for a 
ii defense industrlal base witn the fiscal realities of 
the national budget and the national debt. Un this point, 
Bere sees to be general agreement. In large part, DUD 


Contracting is the key element in this balance. 


8 3 


in summary, the profitability of DOU contractors esate 
be reviewed more frequently and policy refinements made on 
the basis this empirical data. It is hoped that this study 
will represent a useful reference for continued work in this 


important area. 
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APPENDIX B 
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APPENDIX C 
1982 SELECTED CORPORATE FINANCIAL DATA 
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APPENDIX D 
1963 SELECTED CORPURATE FLNANCIAL DATA 
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APPEND EA a 
1984 SELECTED CORPORATE FINANCIAL DATA 
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APPENDIX F 
1986-1984 SEGMENT OPERATING MARGINS DATA 
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